Differential response of cultured parsley cells to elicitors from two non-pathogenic strains of fungi. 2. Effects on enzyme activities.
Parsley cell cultures produce linear furanocoumarins and the linear benzodipyrandione, graveolone, in response to treatment with an elicitor from either Phytophthora megasperma or Alternaria carthami. Activities of enzymes involved in general phenylpropanoid metabolism, phenylalanine ammonia-lyase and 4-coumarate: CoA ligase, as well as of an enzyme involved specifically in furanocoumarin biosynthesis, dimethylallyl diphosphate: umbelliferone dimethylallyltransferase, were monitored over several days after treatment with A. carthami elicitor. In addition, the activities of chalcone synthase, an enzyme involved in flavonoid formation, and of glucose-6-phosphate: NADP 1-oxidoreductase were also monitored. The lyase and the ligase activities increased steadily for 48 h and the dimethylallyltransferase activity for 54 h, while the synthase activity was not altered and the oxidoreductase activity decreased gradually. In some experiments, phenylalanine ammonia-lyase activity reached a maximum value of 250 mukat/kg, twice the maximal activity observed previously in parsley cells after treatment with either ultraviolet light or an elicitor preparation from P. megasperma. In crude extracts, phenylalanine ammonia-lyase activity was shown to be inhibited by unidentified small-molecular-weight compounds which were formed in proportion to the elicitor treatment. While phenylalanine ammonia-lyase and dimethylallyl diphosphate: umbelliferone dimethylallyltransferase are known to be required for furanocoumarin biosynthesis, the involvement of 4-coumarate: CoA ligase is as yet unclear. The concomitant increase and decrease of the ligase activity with the activities of the lyase and the dimethylallyltransferase, as well as its similar response to elicitor concentrations, suggest that CoA esters of cinnamic acids play a role in the biosynthesis of furanocoumarins.